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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an inorganic porous body for a 
gas separation filter containing Si02 and Zr02 and having fine pores 
suitable for gas separation and suitable for a gas separation filter with 
high heat resistance and humidity resistance and to provide a gas 
separation filter and a method for manufacturing the filter. 
SOLUTION: The inorganic porous body contains Zr02 by 0.3 to 10 mol 
to 1 mol of Si02 and has a large number of pores having <1.5 nm 
average pore diameter and showing two peaks with >0.1H height in the 
X-ray diffraction chart in the range of 29=10° to 70° , including the 
main peak in the above range having height H. The inorganic porous body 
having the above features is used as a gas separation film 3 of a gas 
separation filter 1 . 
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(57) mm 

iWkM] S i02iZrO2i^tU #*&M\zmi, 

IMW:^®] S iOalmo ZrOiiSrO. 
3 ~ 1 0 m o 1 OftJ-g-C-g-^-i-S i t 20 = 10 
-7 0° <73©fflT-tOXiS&lHl5f^-V- hl,ZiS\,^xmtbhtl 

T-fo 9 . *^3p^<sffl?LS^ 1 . 5 n m^Tro>NS?L$r#^c 




[4$iTfg*<£>t6lffl] 

[ffisRJfflJ Si02lmolC»Lt, ZrOz^O. 
3—1 Omo 1 roa^-e^ttSi: t i>\z. % 2 0 = 10 

-7 0° (nmmx'&xmmtir^*— hm^g^^n 

#0. iHa±<7)h 0 -^^Bufe±t 0 -^^^i6T2^: 
■C«>0. *voT«&«i7L«3p 1 . 5 nmJWT<D«L£#g$r 

5-3 3° 'CfcS^fc«:*«4:"r5»*3Sl*fctt2|E 

0 5-5 m m^-CStf *LT45 r i Sr«»i t 
im^mS] (a) SiT^a^rv'KSS^Silm 20 
/u*fctt^— /u-^r^LfcZ r7/^^'>K^Z 

o. 3-iOmoi^ ft *«-&-ejRJn uifrg-ffc: LT1S^ 
Tyu^^v'KSrf^K-rsxet. (b) Kfi^7/U3^ 
v'K^GOS i 1 mo 1 tC^J-LT. 1 — 3 Omo 1 (DtK^T 

^tffntaiat, (c) Rim«#> f ^&te«Lfc 
sl 3 5 0-7 0 o < c<Dja«-e«ferit-rsxsi:«:*«i- 

m&jjfco 30 

[ffS*«6] HUEXS (a) £*5V^ mUE^^l^^ 

tcZ r W7/U3^^ KSSM^Z r Imo 1 {^Lt, 

#>^*^<Opj&^5Sfi*xS^ft< fctlltSrO. 0 
l-l mo 1 ©«*"C«aiPi-6r. fc*W*fc-*-ftlt*3l 

[M*3S7] #JLK*#fltf>*flffl^ Bt5R3«5*fctt6 
E«©Ig (b) ^fS»*nfc«»*^«rft*LT« 
^Ufcm, 3 5 0-7 0 0 ttOlS-CUdtt 5 r i 40 

[8n0M«ftR9n 

[0 0 0 1 ] 

Tfttt-C* ft -r /u* ffl«W*?LKflc^Bi U 

[0002] 
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1 1 9t^at'li, Si02-Zr02*#7^BS:fflV^ 
fc^»B7>fy^«Sn, Sfc, #^¥7-9 4 
3 2 6t^H-ett, S i7/U3^'>KlC»Lt, #y^ 

?L^5-l 0 A<0*B7L*r*TU a*o#5*©*Wfc*:» 
[0003] £ bfc, *ffl«Att, #HB¥i 0-151 

3 2 9%WT, S i7^3^Ki:Zr7yU3^> 
KS-aSJPUTlS^kb*:^, S i 7^3^'>Klmo 1 
tC^fUT, 1 0 Omo 1 JEJL±^7KT**P7k»ji?i-ft - <b 
J:ot, ||II?LS^6. 0-6. 8 A<Dte«#?L«»S:# 

ft r 1 ft r t «r«^ ufco 

[0 0 0 4] S i 02#*K*?Lfr#*»feftS;tf 

Wei 0 0 < CKT-e*?Lrtl!:*^ft»U 

T«i?L«*s»b-ra*»«tt36««c<, BWtt^rtUtf* 

[0 0 0 5] 

[»W3»J**LJ:5i:i-ftlHi] L**bft*<fe, 4#Bfl¥ 
l-281119%itft s i TJ\s^*r\s Z 

[^Ltl/^ti6, Si7/^^Ki:Zr7/l/3^ 
5/K4r«r*-^bi-5r i*s-e*1\ KffifiSftTi^ft^ 
t>W(OZ r O2 W»fftRtS§l-iot, ^?L1§[ft: 

[0 0 0 6] 1f^¥7-9 4 3 2 6^»©S i 

T^^WL-C^WiB^SrJHffei-ft^jSfe-Ctt. WJH 1 

J: 0tH5fcLT#^ 
•9. S55>W(w4)-»^^^36^i-ft^«iiJ: 0, ^TLSCtt* 
^^^^-/^(D^Pfe^JSii-ftSix^fcofco 
✓/u*»^^*«i«^fc«S»n-rfti:. *»wtt«^iiJ 
<ftoTL*V\ #<, ftff*0#?LWKfc«|*-t- 
5ii*-e*f, Xf^aitttllS^ffiTi-ftfcif^BIHA* 
fcofc„ A^5SiOa3R*?LJt#7^»tt, 

lmolHSLt, Z r T/U=3^v^ KcO^JPffl^rO. 3 
mo lHllCliti:, 7/U3^v/K^fWi/it>tl 
TWHft*?LH*fcft«!K ^^^Bttt^tSTLTL. 

[0 0 0 7] £*b{C t&mW-l 0- 1 5 1 3 2 
CO S i T/l^^rv/ K«b Z r TA-^v' Kir^H^^U/c 
^ffi^, Si7/U3^->KlmolMU, 10 0m 

o i «Ji^7k*^UT*D7k4>»i-ft*i5fet-fev^rt>, 



3 

lfcl2*LT, 2 r T;U^*ish*<Dmm&$:0- 3mol 

[0008] ^n^^iaitig^^-UT^^n/ct>^-c, 
Si02^zr02t^tu tf^frMiz. 

my ^ &9 *mm*tz> zk\z»>z> 0 « 

[0 0 0 9] 

/UfirgSlPLfcZ r T/I^3f>> K^OZ r ^ 0 . 3~ 

i omo i (nm&kttzx o^mMi^xm^it^. «^ 

i lmo l~30mo l^*^©0tta 20 

klck*)^ *n*##://urt*7>s i kz tcd 

ftm&zmfrx, ®'xx®LmiL&'4i-tz>kki> 
\c s z r <D^-4ffc&&m&xwf&\i&£xfiffim&<Dm^ 
#x#M7j/i'?mk^xifrmte&iLni£&ttmxz% 

[0010] -r &ftW<Dtfxftm7 J^PRIM 

^?LSCft(3:, S i Oz 1 m o 1 tC^-LT, Z r Oz £r 
0. 3~10mol(O|j^M«^H^ 2 0 = 

10-70 0 (D^mxcDxmmtfx^^-hicc^^xm^ 

&&<n-ttZZk&nmk-rz>h<oxtbZ> 0 
[001 1 ] Wufsx^[Hi5f^^— Miiotg 

la^tf— ^<Dt?— ^ h^>^fl£^2 0 = 2 5 — 3 3° -efc 

[0 0 12] *«M<o^^»K7-</u^f4, 
«3£»*<o*iB^, ± 1 Bmm&UWft* 0 . 0 5 - 5 u 
m(nm& XmmMf& l>XteZ>Zk*¥fWLk-tZ>t>0>X+& 40 

[0013] 2 fete. 

*7LH«c<oa4JS*r&«:. (a) Si7/U3^K*»t 

(DSi lmol iC^j-LT, ^^U^^U ^-^;7/U 
3r/U^n — "XyU^yhliv^^— yU^r^nb/cZ r TA^ 3r *> 
KtZr*0. 3-1 Omo 1 ir4^t«L^ 
<fcUr«-&r/u=»*5/KS:f^»rsXSfc, (b) 0E« 
^7/^^r'>K^Si lmoll^LT, 1 — 3 0 m 
o 1 (D*Sr8S»nUT. flMfSffi^T/U^^ri/K^^n*^ 
UTWW*^firfP«i-SXSi:, (c) 50 
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[0 0 14] fiulEXg (a) ^*5^T. jtfjfS^ 

Ci^LtZ r <DTJl<^*^ymmtp<nZ r l mo 1 \Z 

»LT, £<bt-. (J-^h^ 7t hS»x^r/ufc 
£0. 0 1-lmo 1 (Dm&XmU-fZZ i^g^L 

[0015] sfc, *mw<oMx#M7>(/i'*<Dmmij 

ffitt, #?L«^«Pflco«iB^. -hlEXg (b) t?f^»* 

nfcsiifB[*^srift*LrftjBkbfca, 350-700 

[0016] 

#7LW*tt. SiOzlmolCMlt, ZrO^O. 

3~i omo 1 (om&x^lr&k k hiz, 2 0 = 10 

-7 0° (DmftX<DXfamffi7v—hlZ&\,*xm&btl 

^0. 1 Hu±<Dt o -?mmm±t°-?&^tbx 2* 

T^feO (HI1#R8) , a»o3p*MB?Lgj8S 1 . 5nm«T 

[0017] -T^^ibs S i Oz 1 m o 1 {^^fl-^ Z r 
02(7)^^*4^0. 3mo 1 <fc «9 t^ftl***^!*. #*-?L 

•WttJ&**ffc IT 5 o iS?t-, S i O2 1 m o 1 'CW 
i"5Z r O2 c7)^-#ffl^ 1 Omo 1 «fc 9 t^V^^tt, 
Z r 02^^ffi^^^CT^K^^^®<t^«9 , £ 

asffiT-ra&na***. zroz^u^t 

ffl;^ SiOzlmoll^LTO. 5 5~6mol, 
0. 6-3mol -C$>5o 

[0 0 18] £fc. 20 = 10-7 0° (7)®fflWX^ 

±tf— ^coig$H{c:>pJ-i-^^$^o. l HW±<ot°-^ 
»^lE"£tf-^^^Tl*WTT^5®'&(i, Si 

IE-£^^(D-g^Hi--*l-i-^ig^^o. i HJ^_hcoe°— 
^^BMlS-£^-^4r^*!>r 3*WJh-CfeS^fi, S 

i 02 k z r 02 k <Dfy-ftnmmtet>tix&iimm* 

[0019] ::t\ *«WJ-<ttbtf, -^W<o#*tt 

my^/^mmm^nnm^^^x. *<Dxm\B\mt°- 



(4) 



iOzi:Zr o 2 b<Dmnftm&*mtbX&lLni£<nM®t 

[0 0 2 0] &tz, -^ftWlZXtlti^ SiOzi:Zr02 

ZMftZtcfr. BiJta^ t°— ^ (7) t°— ^ b>y^2 0 = 2 
5 — 3 3° T^5lt^S*H/\ 
[0 0 2 1 ] £ibtc s #7L«^cO^a0?LS^ 1 . 5n 

3 — 1. 0 nTn<Dft^&&-4i^Z¥ffetf*<D&frm$ltf) 10 

Kf-r^/ci^^(i, 4^0. 3~0. 55nm, 
0. 3~0. 5nmt'fc§:H^U\ 
[0 0 2 2] _hiELfc^?LM^ii. 
(D^\K\[C, 0. 05-5/im, 43=l£ 0 . 05-vl/imW 

<t^T#5o 20 

[0023] mmum m^. ±&^it#xfm7>c 

i\ (a) r/^-/H:S«fU:Si7/^^v'KP 
[0 0 2 4] Si TJV^*i/Yb LTIt, fh7> h^r 

[0 0 2 5] SiilE h !i TyU^^r-y^^Vi: LTIi, Si 

tVuh y^ h^r>">^>\ t'^yu h y y h*isisy V. 
y^yuhyjL h=*v'v'7>\ xfyi^h yx h4v->7> 

r h^T/^^i/^y (M^T/U^^rv/v-^V) -^Z 

^jubV*- b^isis^^nmfrhm&lriZ'JrteK bi> 
[0 0 2 6] £/ci, _Lf2S i 7/^dr'> KSrTVUa — A- 

ST-fc-5^e>**, *#y— ^y-^^i^o so 
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mn&. Jt«w#-<SB38-e§\ ^o^aME^-t^fe 
figsg ufcBfc«*ax*3»<ft c * - 1 ft < &)-?j:mm<D& 

[0 0 2 7] £<bt^ SiT^a^Kll, ZrTVUa 

(OS i lmo l-3mo l^Tk^O. 01 

~0. 1 mo 1 WHNOs^HC 1 SrS&fiP LTSfl^WUl 

fflto&XT b^T/ls^^i/i/^^lZttLXUftmTkftM 
[0 0 2 8] — *\ Z r T/l"=*=^>K£ LTtt, Th7 

ft< th m#*tr *>ti, ttm(toiN7kftMmm*m< . 

s i 7/u n ^ K ^ wMft^gg tfe 5 ,S t\ y-Vy 

[0 0 2 9] *fc % *5IWJ-ctixtf, ±|EZr7/^^r 
S/K^SftLT* xf i/y^/y ^-yu^7 7/^x-T 
/u* fcli^-/ut saint 5 r i 4»f 9 , 

t\ J;I9^— l£S i 7;^^vKi:^IL 5*tfctt£ 

[0 0 3 0] -Tft^>^. Zr7/^^^raU, ^ 
Sr^iPLftl/^, Z r 7;U3^«> K^S i T/U=»^r-> K 

?LK^*4 J ^^:^ftfe^■^«fttiL.-CU*v^, ^nm^W- 

[00 3 1] 4t z r r/u^^v- K^JSMEi bTfi, 
/is<nmfrbm&tiZ&ti:< bi>in&m\**Xh£<* 4 

t-^W^LtfflV^rtt)^^ ft*>\ ZrT 
/U^^y KCOZ r 1 m o 1 5^5^ y rn— /U 

l~5 0mo lT'fc^r<i:^l^LV> 0 
[0 0 3 2] ££>(^ Si7y^^ry'Ki:Zr7/^^ 
•>Kl:^«^fcS:J:Dffiiii-Sfc«)^, _hfSS i Tyu^ 
> KS« bZ rTjU^^iy KjgfK* Ox ^ y -yU^O 
(S87/U3-^8tt©»tlmo n-^fLT, xf l/y 
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M^ft'O. 0 0 5 — 0. 5mo 1 

[0 0 3 3]$f;, S i TJ\s=*\sYh<DW&it*iBM 

X\ HulEx.^uv^y =i— yu^-y T/w^r/u^— rvu^fc 
f3 yU£?fe!jP LtZ rT^a^^KSfKfWZ r 1 

moll:#Lt, £ bM, p—iSt-hf* rt hR»x 
^^yu^J:tl ? ^^7K>^Si7K^i^ / >^< £ fc lH£:0. 
Ol-lmol <Offlja-fZ> Z t 4^84 Ll\> 
[0 0 3 4] ^Lt, #38Wfc:J:ixtf* ±3iLfcS i T 10 
/^^'VK^S i lmo 1 {d^LT, x.^u>^y 
=i — yu^ y T yu£ fcli v 5 ^-— yu£$s;&P L/c 

Z r/^^^i/K^^Z r^O. 3 — lOmol (Dp] 

&ktez>£o\zmMis x m&fc-t 5 o 

[0 0 3 5] ::*e, ZrT/Undr^KM^iOM 
S i 1 mo 1 ICftL-XZ v&O. 3 m o 1 J:9^&V^4§ 

TUUV\ S i lmo 1 tCStLTZ r^l O 

mo 1 J:^l/€^li, Z r T/V=«=*^KSrS i Tyu-^ 
drv/Kir^ffi^ftt'tf, -as«ibt«^5: 20 

[0 0 3 6] tt, S i T/^^^iyytZ r7^^^'> 

Lifcfg. 7 0-12 0t^ 2~2 4B^S»t 

51i:^S i TyU=J^v-K^ Z r TVi* Ki^Sn' 

[0 0 3 7] ±1E^J: b\z.\^X<fcWk&titzM&T 

WlCjltlli, fc^TA'S^K^S i lmo lfc*tL 

T, 7k l — 3 Omo 1 wa^t'tttsr 30 

[0 0 3 8] -J-ftjfe^ _hfE7K^^Pffl:^ lmo 1 
tSwttf-Ctf, S i r/u-3^^K^5BffiSJCI-<tS 

TK^gsJnffl^ 3 0 m o 1 Z r ^ jfc A/ 

ffll*, 1 — 2 Omo 1 , 13^2-1 Omo 1 T-£>£ 0 
[0 0 3 9] £fc, *P*^«P^<0®ffitt, JP*5WW^F<0 

SE^^MLt, ^^P*^S^^ctt)^y^^F 

»f£u: 7 or- 1 2 or, 80-10 ox:<om.st\c 

^#lt&C<b^Sl£ Ll\ so 
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[0 0 4 0] ftM, mETOBff^yutr, #fc:#?LSt£J* 
5 0— 7 0 or. 1t}:4 0 0-6 0 0ttjK)5!ct5ri: 
7 J J^V *imjr Z - i: ^T*# 5, 

[0041] i#x&m7 <omiit) #*w 

j jv#<D-m\^^X. -t<7>®SBl£*:BriBia-Cfc5ia2 

[0 0 4 2] *$8WlcJ;fttf, #*#MB3d*Jbj£-*-3 
SiOz-Zr OzK^TLSCfW^ftS- fc#:#C#fc4*« 
fcfy\ zti^X^X. iJ*ftM74J\'? ill, #*#PK 
HI 3 ^*3&«»tt LT #7LSH*«f wtt?LS^»k ITS 

[0 0 4 3] #*5, 3&^S^^PBIS3<75»l7LaSr. &\ 
X_f£, 0. 3 — 0. 4nmMif5ri:(:«J;ot, #ij 

0. 3 6nmW8fc«poN2 (S3R) 13 * t 
0. 4 5 — 0. 6 n m(D^g^jf o S F 6 ^<7)^-7 
jU^-utl — (PFC) ^<7y^^^/^^^ s N2#.X 

[0 0 4 4] ^^5WBlB3(OlKff(i. $K , *>>o 

yu^co/xPlB^ftu^— ftJKt*r-57"c^^, 0. 
05 — 5/im, 4#&C0. l-l^mtfc5:t^SSL 

[0 0 4 5] *TL«X«F#2li, (« 

^-e-S^t), ffttWMlufcV>ttt^Sl-15m 
rru SJ?0. 2 — 3 mm. 0 . 5— 10mm, 

(7yJf^{-^l/ N TfiJ?^ 0. 2—1 OmmCWt'fcS: 

[0 0 4 6] ftfc\ ^^4^|«lK3tt#7L«i:Spff 2^x< 

(««) -e*s»^ldtt, *TLKX«M*2©-*©«iB 
[0 0 4 7] #?L«3E»*2a>Wfttt*MC©T 
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[0048] tfx&tztemttnftM&m^if 

^Sfctt»*©aiatt^jSJ:9#?LI(3E«Fff2«:. «JL 

$2 0-5 0% W-^^RMO. 02-2/im, 

£ (Ra) 1 u m^T^Cfe 5 ^ <t & 

[0 0 4 9] #*#Bf£JBS3te, ^f^2W 

PflJI 4 SrW^KU-fl'SS LTJK/S-r 5 r £ tfm* LV\ 10 

[0 0 5 0] ^Pfljg 4 <!: Lt 12 . m^&W-^mil&fr 1 
~20nm, 2~ 1 0 nmCO-y A 1 z O3, Ti 

o 2 , z r o 2 *5J:t>*s i 02<nffifrbm&tiZ>'J?te< k 

^ctI>^^Si§S6L^{S:®^llI^^ci6{-, 0. l- 
10//m, 4#tC0. 5-5/zmtfe6:^^U\ 

[0051] mmum -trnxxfrm? ^ m 

0 5~10/im, #(^&g0. 1 — 2 /i m(DW[7£(D 20 
[0 0 5 2] fcm, #7LW5:l*flcSiif«-JiiE USiO 

[0 0 5 3] »ttcD#7L«X«F*<o^«i5^#TL 

[0 0 5 4] -t LT, ±iEUfcJ:9^, ±15iiuffiffc;/yv 
S«£ft»LTy/WfcLfc«, 3 5 0-7 o oX:{zmm 

ttdcfriifc 9 is u-c9fa^***wj»rii-r * r t t -c* 5 D 

[0 0 5 5] #7L«3E«F*fc^»l»«i<0[R|*c 

»fiBiJB«r«Jrici-sifr&, ^raa^^ifett, -bias i 

O2 - Z r O2 #?L«(*<oa**&^ffiiT-fc & 0 so 
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[0 0 5 6] (^-v^-zu) ±E*2fe^<toT#fcixS 
-< yu* S:*«-r s?» — yvro— 0tj^ 

[0 0 5 7] ^>^v?V^8li, 

[0 0 5 8] £f¥«Mt6l*. ^*fctt««:^a 

»Lft^«Bft7Vi'S-J\ ->y^7, 7^7^ K 7 

iff. ^ S/^^, y^^U*, 

1 «^ ft £ a< , #?LK3£«F# 2 ± 1 x 

1 0- 6 /^rtT'ittfflLTi/^r ^r^a^ LV\ 
[0 0 5 9] ^^>tc v gJ3{-J:tutf. iR3K#7 4r3E«F'f 

5 6 «^ i> ^ ^ 8 jciek s titem 1 

<Dl37»>ry Nil £flh£*xTV>£ 0 
r tbt- J: «9 * v 5 ^- — 5 co^lFPW 6 ic J: o Tf±^J bti 

^mm^m^M^x^^tznm^m^m^^i^ 

ft 19. ^o^^zx-yus^ffl^fecoffiaWfilh^lB* 

[0060] ^yc, ✓N^^^^8^tttt« ! aatft*fctt 
&m»& i gvt<ny4/i'# lmmz.mmitLitox'gvvDy 

[0 0 6 1 ] H3|cj;litf, SigiE^tii 

mmmziowivhtLx^zfc* m^m^m^m^^ 

[0 0 6 2] ttt, tt«LffljfE«eet<&P 1 2*^6^9i^ 

*<o— nfrftmmzfrb'gtyiny j fr? i p^^siaur 
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[0 0 6 3] g]3Gr>^ei/;x — /U5 iSRf^^tT)^ 

[0 0 6 4] 

(TEOS) <DS i lmo 1 I^Lt, J — /t"£r 1 

0 Omo 1 , *£: lmol, HCltO. 0 7 m o 1 <D 

b^yu h y 3i h^rv'v'^V (VT E S) <D S i 1 m o 1 
iCjtfLT, x^y-/^i0 0molBBU:W«:i 

[0 0 6 5] —Jj, 7- h7 ' n--fuf£**/*?A'^=-*7 J* 
(ZNP) <7)Z r 1 mo 1 l^*fLT, St 1 t^l"^ 1 

omo i taaupffltsrasisp. a^bfciR^sjKSrftss 

L v _kf£S i T/U^^K^^S iftilmo 1 
LT. Z r ftj^Sl l K^i-JtsptftS J: 5{-^LT, 
7 0-1 2 0tMJaiL/:Igtl 2l*raSlLtfi^ 

[0 0 6 6] ^LT, ±lMfi^T/U=«*^KS«<DS i 

10 0mol^Lf:8KfflK, RlK*tl« 

[0 0 6 7]-*, J«9 9. 9%, qZi^&SO. 1m 

m©T/us lt, Brft©*ai^M^^ mm 



2. Omm, l*]@l. 1mm, g^lOcmt W 
2(im, «?L¥3 9%**t5a7/U^t#3fLS 

[0 0 6 8] ffc&\ 8 S'C^JlDfrRStLfcTK 1 y y h^M 3 
tdT/U^^^^ h yir^7>-yy— >^h^ri/K (A S B 
D) £0. 5m o 1 jgSSp. 7%^U rtb^ttfflE^: Ltffi 
i^7y^^'>Klmo 1 (^UO. 0 7m o 1 SOx. 

10 ffl^WBfr^/HBttirft*^— *>f h^&ft*Lfco 
[0 0 6 9] ^LX, -hIE#7LK3£«Fff^-«8«^S: 

L, 0 Ott*lB«lSnr i:«r4lHlU l 9iS 

it v r t ^ b * 5 f w t fci , m^mm 
mmz±j& its i - z r mmi£y^mm&m 1 i-^-r 

[0 0 7 0] #?>tLfc^^Hi7>ryu^^*fLT, TjV 
20 ^>-P^*ffitCi:i9^^5>gt^ (S iOz~Zr02« 

[0 0 7 1 ] #*#Bf£flg^ol^-C 20 = 10-7 

0° (0<Effl-eXj»iatlfiB!J^SrtTV\ tOf+-h^E>± 

(2 0) S:»Blfc„ ^*f^ll^L/Co £/c, IU1 
t-i*£fNo. 1, 3, 4, 2 2l:o^t(?)XRDft- 

30 [0 0 7 2] 





Si3SH 


[moO 


Zr3S 








XRD 


No. 


TEOS 


VTES 


ZNPCmol) 


m 




mo! 




mm 




g(nm) 




* 1 


0.5 


0.5 


0.25 


2/h*vI*/-A, 


2.4V>$>y**> 


0.2 


10 


15°C 


500°C 


0.35 


2 


! 2 


0.5 


0.5 


0.3 




2,4V>$»-*> 


0.2 


10 


15^ 


500°C 


0.35 


2 


3 


0.5 


0.5 


1 




2.4V>$>y t> 


0.5 


10 


15^ 


500°C 


0.37 


2 


4 


0.5 


0.5 


5 


2/h*yi*y-*, 




0.5 


10 


15^ 


500°C 


0.37 


2 


5 


0.5 


0.5 


10 






1 


10 


15^ 


500°C 


0.39 


2 


* 6 


0.5 


0.5 


12 


2^*vl*/-/U 


2,4*">*»"*> 


1 


10 


15°C 


500°C 


0.35 


4 


7 


0.5 


0.5 




xfUVWa-fl- 


2,4V>$>y *> 


0.5 


10 


15°C 


500°C 


0.36 


2 


8 


0.5 


0.5 








0.5 


10 


15°C 


500°C 


0.37 


2 


9 


0.5 


0.5 






7fclftg&X*fl, 


0.5 


10 


15t 


500°C 


0.37 


2 


10 


1 






2>h*yl*/-fc 


2.4*">$>y**> 


0.5 


10 


15^ 


500*C 


0.37 


2 


+ 11 


0.5 


0.5 






2,4V>^»'^> 


0.5 


0.5 


15^ 


500*10 


0.35 


1 


! 12 


0.5 


0.5 




2>H>>X*/-Jl, 


2.4V>^»'t> 


0.5 


1 


15X 


500^ 


0.36 


2 


i 13 


as 


0.5 




2>h*yX*y-fl, 


2,4A">$»*3j-> 


0.5 


15 


15X 


soot: 


0.37 


2 


* 14 


0.5 


0.5 




2>h*vx>y-jv 


2.4a>*» 


0.5 


35 


15t 


soot 


0.37 


4 


t5 


0.5 


0.5 




2>^ryX*;-fc 


2,4^">$»*^> 


0.5 


10 


0°C 


500^ 


0.36 


2 


16 


0.5 


05 








0.5 


10 


90^C 


soo^c 


0.37 


2 


* 17 


0.5 


0.5 








0.5 


10 


15^ 


300°C 


0.42 


1 


18 


0.5 


0.5 






2.4V>$»-*> 


0.5 


10 


15°C 


350t 


0.40 


2 


19 


0,5 


0.5 




2tY±v*$J-K 


2.4^">^>v^> 


0.5 


10 


15^C 


700 1: 


0.35 


2 i 


* 20 


0.5 


0.5 






2,4V>$>ytf> 


0.5 


10 


15^C 


soot: 


<0.3 


4 


21 


0.5 


0.5 




2*M-yx*/-ji, 




10 


15°C 


500°C 


0.39 


2 


* 22 


0.5 


0.5 








10 


15°C 


500°C 


0.43 


4 



1) TEO&rl»7XM*'s7> 

2) VTES±-iVMJxh4yv7> 

3) ZNPrf K7n-7'n***y *S*az*)L 



50 



(8) 



2002-292261 
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[0 0 7 3] )IW:^»S7>f^3 7tt 

X? n-v hVyy J (^=4t§gG 2 8 0 0) Ciot 
(A) o *£*^2(^L/Co 



14 

[0 0 7 4] JtefflS*fTofc#*#«*>?a 

ft»P^6 2 0*»%©H2O «r^tf2E«*r 
i 0 y y h/u/^<oSEflcT^ALT^^^Kl7w^^rt 
Ml oWPMSEfflS-frfca. ±«Lft*iSi:B»:, 

6#*) ^Si§Wtt£ffliJ£L (B) , *fc* tlKMt 

[0 0 7 5] 
[^2] 



3tH 

No. 


















H 2 




SF B 


Hj/Hj, N 2 /SF 6 






SF, 




VSF f 


B/A 


* 1 


38 


0.27 


0.0093 


133 


29 


17 


0.18 


0.0072 


94 


25 


0.67 


1 2 


34 


0.35 


0.0072 


97 


49 


23 


0.21 


0.0069 


110 


30 


0.60 


3 


27 


0.B7 


0.0068 


31 


128 


26 


0.78 


0.0059 


33 


132 


0.90 


4 


12 


0.59 


0.012 


20 


49 


12 


0.53 


0.0099 


23 


54 


0.90 


5 


9.7 


0.62 


0.015 


16 


41 


9.8 


0.58 


0.014 


17 


41 


0.94 


* 6 


7.3 


1.80 


0.32 


4 


6 


3.7 


0.00 


0.15 


4 


6 


0.50 


7 


1.2 


0.037 


0.0034 


32 


11 


1.1 


0.033 


0.0032 


33 


10 ! 


0.89 


e 


8.8 


0.075 


0.0049 


117 


15 


7.9 


0.063 


0.0039 


125 


16 


0.84 


9 


18 


0.75 


0.0099 


24 


76 


18 


0.70 


0.0082 


26 


85 


0.93 


10 


11 


0.31 


0.0047 


35 


66 


10 


0.29 


0.0040 


34 


73 


0.94 


* 1! 


39 


5.5 


0.91 


7 


6 


39 


5.4 


0.92 


7 


6 


0.98 


12 


2.6 


0.11 


0.0034 


24 


32 


2.5 


0.10 


0.0031 


25 


32 


0.91 


13 


33 


0.79 


0.0089 


42 


89 


33 


0.75 


0.0085 


44 


88 


0.95 


* 14 


41 


9.8 


3.4 


4 


3 


8.1 


2.1 


0.70 


4 


3 


0.21 


15 


16 


0.32 


0.0019 


50 


168 


13 


0.27 


0.0015 


48 


180 


0.84 1 


16 


43 


2.1 


0.049 


20 


43 


43 


2.0 


0.046 


22 


43 


0.95 


* 17 


36 


3.9 


0.83 


9 


5 


24 


3.1 


0.81 


8 4 


0.79 


18 


36 


2.5 


0.084 


15 


30 


22 


1.4 


0.067 


16 


21 


0.56 


19 


1.9 


0.0087 


0.0011 


216 


8 


1.3 


0.0064 


0.001 


203 


6 


0.74 


* 20 


0.0003 


<0.0001 


<0.0001 






0.0003 


<0.0001 


<0.0001 








21 


23 


1.3 


0.042 


18 


31 


21 


1.2 


0.037 


18 


32 


0.92 


* 22 


28 


4.9 


0.76 


6 


6 


2.7 


0.51 


0.093 


5 


5 


0.10 






© 



1)2S^( x 10~ 7 mol/mVPa/see) 



[0 0 7 6] gl, 2ti*bWbfrte£ 5tC S i Oz 1 
m o 1 \Ztt ITZrOz (D^&Afc 0 . 3molJ:^> 
ftl^fWNo. 1X1*. tf*ftt&7<<Ji'#<nMm&&Vk 
< , £/c, S i Oz 1 m o 1 M2+LTZ r O2 (DSft&ffi 
1 Omo 1 ^ix.^fiNo. ^;U3=7^ 

[0 0 7 7] mfcftfflZ.m^1Zfc<OWM&&lm 
o 1 J: VPte^&mNo. l 1XIL MAtftM&Mftit 

SP*5W»fCfflV^fc7K»jSiS!JPft^3 Omo 1 

SMiiiS <d N 2 comMm<nmb h v * t> <nx&> o 

[0 0 7 8] § bCl, S i O2-Z r 0 2 #*LfIflaD££j£ 
W35otJ:OfiV^No. 17m XRDfcT 
— tt!7Lfi*C*»<&9. X* ft so 



BttttB^ffiTbfco S i Oz-Z r 02^dFLW#tf> 

7 0 Ot^ri^^^N O.20 tit XR 
Dfc°— fftAltbtt £fc, ¥*aiNB7LS^ 0 . 3nm 

[0 0 7 9] £ bfcl*fc, Zr7/^^K«ia 

[0 0 8 0] rilMLT, &¥&WlzV£lUnNo. 2 
— 5, 7~10, 12, 13, 15, 16, 18, 1 
9,21 XI*. V^-fixt SiOzlmol C^tLTZ r 

02^0. 3~i0moi <nm&x^-4\1rZ>i>(nx-&> 

WLt, IS±tf-^(Oig^HJCWrS35^^0. 1H 
^±^e-^^^mj|e^t p --^$:^^T2^:T^t), rt* 
ospJS«B?Lfl36? 1 . 5 nm«T^7LI(*i:4^ m 
K»lffl<&H 2 /N2iStRSPd*l 5J^_h, N2/SF6SR* 



(9) 



!&m2 002-292261 



15 



16 



tRsp<z>Jta* o . 6«Jbi:il»*tt«-t«n5t><o-e«)o 

/Co 

[0 0 8 1] 

[5SW©a!i*l Si7;u3^>KB»imo ll^l 

/I'SrSsJPLfcZ r T^=a*-> KSrO. 3-10mo 

MT/Ua^rv'K'pOS i 1 m o 1 I^Lt, 1 — 3 0 
mo 1 eOTKSrjSaJOLTJPTK^lWi-S- it- J: 9 , 2r(7) 



10 



[Ell] **M^Xf^»l«7^/u^ffl«l«*7LKflc(OX 

[13] *?&w<D#xftM-7s(/u#m&iLmtt*m^ti 
Tjk-tmmwTffimxihZo 

2 

3 #*#PffiJ8l 
4 





